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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
.forth.in.section-102.of.this-title r if-the differences between thesubject mattersoughfto-b^teWd^d~ 



the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 4-5, 7, 9 & 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yew et al. (US 6,049,129) in view of APA (17). 

Regarding claim 1, Yew et al. disclose a semiconductor die assembly comprising 
(Figs. 4&5 and Col.8, lines 45 - Col.9, Iine7): 

a printed circuit board (70; Col.8, lines 51 -52) having a first surface (94) and a 
second I surface (92), wherein said printed circuit board includes at least one opening 
(86; Col.8, line 62) defined therethrough between said printed circuit board first surface 
(94) and said printed circuit board second surface (92), wherein the printed circuit board 
is constructed from a material such as FR-4 (Col.3, lines 58-60 & Col.8, lines 53-54); 

at least one semiconductor chip (50) having an active surface with at least one 
electrical connection area (120; Col.8, lines 59-60) disposed on said semiconductor chip 
active surface, said at least one semiconductor chip oriented having said at least one 
electrical connection area (1 20) substantially aligned with said at least one printed 
circuit board opening (86); and 

- at least one adhesive tape (60; Col.8, lines 47-50) interposed between and 
attaching said semiconductor chip active surface and said printed circuit board first 
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surface (94), wherein a width of said at least one adhesive tape extends at least 
proximate an edge of said at least one semiconductor chip to an edge of said at least 
one printed circuit board opening. 

The use of the phrase "semiconductor chip" and "semiconductor die" are 
considered to be interchangeable in the art. Thus, the "semiconductor chip" would meet 
the claimed phrase "semiconductor die". 

The phrase "printed circuit board" would meet the claimed phrase 
"semiconductor substrate" because applicant noted that "the semiconductor substrate" 
can be an FR-4 printed circuit board (see disclosure; Iines11-12 on page 13). 

Yew et al . do not explicitly teach that adhesive tape prevents damage to a portion 
of the active surface of the semiconductor die by filler particles in a material used to fill 
the at least one opening in the substrate being located between the first surface of the 
substrate and the active surface of the at least one semiconductor die. However, this 
feature is inherent in Yew's device because the adhesive tape of Yew also is extending 
an edge of the semiconductor die to edge of the semiconductor substrate opening. 

See also MPEP. Claims directed to apparatus must be distinguished from the 
prior art in the terms of structure rather than function. In re Danly, 263 F. 2d 844, 
847,120 USPQ 528, 531 (CCPA 1959). "[AJapparatus claims cover what a device is, not 
what a device does." (emphasis in original) Hewlett-Packard Co.v. Bausch & Lomb Inc., 
909 F.2d 1464, 1469, 15 USPQ2d 1525, 1528 (Fed. Cir. 1990). 

A claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
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a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 

Yew et al. do not explicitly teach the electrical connection area disposed on said 
semiconductor die active surface directly connected to at least one output electrical 

connection of said semiconductor device. APA teaches in Fig.17 the electrical 

connection area (240) disposed on said semiconductor die active surface directly 
connected to at least one output electrical connection of said semiconductor device. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teaching of APA into Yew's device in order to 
reduce manufacturing steps hence reducing cost. 

Regarding claim 4, Yew et al. disclose the semiconductor chip assembly further 
including at least one electrical connection (80) extending between said at least one 
electrical connection area (1 20) and at least strips (82) on said printed circuit board 
second surface (Col.8, lines 60-62). The phrase "strips" would meet the claimed phrase 
"trace" because the phrases, strips and trace, are often used interchangeable in the art. 

Regarding claim 5, Yew et al. disclose the at least one electrical connection 
comprises a bond wire (Col.8, lines 60-62). 

Regarding claim 7, Yew et al. disclose the semiconductor chip assembly further 
including a potting material (90) disposed within said at least one printed circuit board 
opening encasing said at least one electrical connection, wherein the potting material 
comprises epoxies or silicone (Col. 7, lines 26-34 & Cpl.8, lines 65-66). The "potting 
material" would meet the claimed phrase "glob top material" because the phrase, potting 
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material and glob top material, are often used interchangeable in the art, and the potting 
material and glob top material both include epoxy or silicone (see disclosure; lines18-20 
on page 2). 

Regarding claim 9, Yew et al. disclose the at least one adhesive tape (60) 
comprises a planar carrier film (polyimide) including a first surface having a first 



adhesive disposed thereon and a second surface having a second adhesive disposed 
thereon (Col. 3, lines 53-54). 

Re claim 1 5, Yew et al disclose a semiconductor die assembly, comprising (Figs. 
4&5 & Col.8,.lines 45 - Col.9, Iine7): 

a printed circuit board (70; Col.8, lines 51 -52) having a first surface (94) and a 
second surface (92), wherein said printed circuit board includes at least one opening 
(86; Col.8, line 62) defined therethrough between said printed circuit board first surface 
(94) and said printed circuit board second surface (92); 

at least one semiconductor chip (50) having an active surface with at least one 
electrical connection area (120; Col.Col.8, lines 59-60) disposed on said semiconductor 
chip active surface, said at least one semiconductor chip oriented having said at least 
one electrical connection area (120) substantially aligned with said at least one printed 
circuit board opening (86); and 

at least one adhesive tape (60; Col.8, lines 47-50) interposed between and 
attaching said semiconductor chip active surface and said printed circuit board first 
surface (94), wherein a width of said at least one adhesive tape extends at least 
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proximate an edge of said at least one semiconductor chip to an edge of said at least 
one printed circuit board opening. 

The use of the phrase "semiconductor chip" and "semiconductor die" are 
considered to be interchangeable in the art. Thus, the "semiconductor chip" would meet 
the claimed phrase "semiconductor die". 

The phrase "printed circuit board" would meet the claimed phrase 
"semiconductor substrate" because applicant noted that "the semiconductor substrate- 
can be an FR-4 printed circuit board (see disclosure; linesl 1 -1 2 on page 13). 

Yew et al. do not expressly teach that the semiconductor chip assembly is 
incorporated into a computer system. However, Yew et al. teach that the semiconductor 
chip (50) can be an integrated circuit component such as a DRAM, an EPROM or a 
SRAM (Col.3, lines 49-51). It is well known in the art that the computer system includes 
the memory chips, such asDRAM, EPROM, or SRAM. Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
incorporate the memory chips, such as DRAM, EPROM, or SRAM of Yew et al. into the 
computer system since the computer system is required to have a storage area to save 
information. 

Yew et al. do not explicitly teach that adhesive tape prevents damage to a portion 
of the active surface of the semiconductor die by filler particles in a material used to fill 
the at least one opening in the substrate being located between the first surface of the 
substrate and the active surface of the at least one semiconductor die. However, this 
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feature is inherent in Yew's device because the adhesive tape of Yew also is extending 
an edge of the semiconductor die to edge of the semiconductor substrate opening. 

Yew et al. do not explicitly teach the electrical connection area disposed on said 

semiconductor die active surface directly connected to at least one output electric al 

connection of said semiconductor device. APA teaches in Fig.17 the electrical 
connection area (240) disposed on said semiconductor die active surface directly 
connected to at least one output electrical connection of said semiconductor device. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teaching of APA into Yew's device in order to 
reduce manufacturing steps hence reducing cost. 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yew et al. 
in view of APA (Fig.15 & 17) and Khandros et al. (US 5,148,266). 

Yew et al. do not expressly teach the electrical connection comprising a Tape 
Automate Bonding (TAB) connection. Khandros et al. note that the most widely utilized 
primary interconnection methods are wire bonding, tape automated bonding (TAB) and 
flip-chip bonding (Col .2, lines 23-25). Tape automated bonding (TAB) can provide the 
assembly with good resistance to thermal stresses (Col.3, lines 6-8). APA in Fig.15 also 
teaches a TAB connector (216) attached to bond pad (208) on the semiconductor chip 
and trace (212) on the semiconductor substrate. Thus, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to substitute the bond 
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wire of Yew et al. with tape automated bonding (TAB) as taught by APA and Khandros 
since the tape automated bonding (TAB) can provide the semiconductor chip assembly 
with good resistance to thermal stresses. 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yew et al. 
in view of APA (Fig.17) and further in view of Murakami et al. (US 5,612,569). 

Yew et al. teach the semiconductor chip assembly further including an 
encapsulant material (90) encasing the back of semiconductor chip (50) (Col.7, lines 21- 
34 & Col .9, lines 2-3) but do not teach the encapsulant material encasing said glob top 
(potting) material and the principal surface of the semiconductor chip. However, 
Murakami et al. in Fig.34 teach the semiconductor chip having its principal surface 
covered with a glob top material (20) which is more flexible or fluid than the mold resin 
(2A) to cover the bonding wires while the outside being sealed up with a resin. Note that 
the circuit in the integrated package must be sealed to isolate it from the atmosphere, 
dirt, moisture, and other contamination which could destroy the circuit or affect its 
operation. Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to mold the outside of the glob top (potting) material with a resin 
(encapsulant material) as taught by Murakami et al. in the Yew et al.'s device in order to 
protect the semiconductor package from contaminations. 

5. Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yew et al. in view of APA (Fig.1 7) and further in view of Boyko et al. (US 5,784,782). 
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Regarding claims 12 & 13, Yew et al. teach substantially the entire claimed 
structure, as applied to claim 1 explained above, except that the semiconductor chip 
assembly further comprising at least one fillet located proximate said at least one 
adhesive tape, said edge of said at least one semiconductor substrate opening, and 
said active surface of said at least one semiconductor die. 

Applicant noted that filleting of the adhesive layers is caused by flow of the 
material in the adhesive layers during attachment of the semiconductor die to the 
semiconductor substrate by processing known in the art, such as heating processes, 
which cause the adhesive layers to momentarily flow out from the space between the 
carrier film and the semiconductor substrate and thereafter solidify (see disclosure; lines 
18-23 on page 16). 

Yew et al . also teach that the attachment of the semiconductor die (50) to the 
semiconductor substrate (70) is conducted under pressing and heating process (Col.4, 
lines 32-25). This pressing and heating process would cause the adhesive film to flow to 
and slightly within the base perimeter of the opening (86) and would form fillets located 
proximate the adhesive film, the printed circuit opening, and active surface of the 
semiconductor chip because the adhesiveness of the tape would stick to the surface of 
semiconductor die. 

Even if this is not true, Boyko et al. (Fig.5 & Col.4, lines 32-42) teach that the 
heat and pressure cause the sticker sheet to bind ground plate to metallized dielectric 
layer (22) and cause the sticker sheet material to flow to and slightly within the base 
perimeter of the cavity (31 ). This leaves a fillet (82) of the sticker sheet material along 
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the bottom perimeter of the cavity. This fillet has a smooth concave surface which 
minimizes stress concentrations and the tendancy to trap fluids or contaminants during 
subsequent processing. 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form incorporate fillets of Boyko et al. into the Yew et al .'s device 
located proximate the adhesive film, the printed circuit opening, and active surface of 
the semiconductor chip since it minimizes stress concentrations and the tendancy to 
trap fluids or contaminants during subsequent processing. 

Regarding claims 11 & 14, Yew et al. teach substantially the entire claimed 
structure, as applied to claim 1 explained above, except that the semiconductor chip 
assembly further comprising at least one fillet located proximate said at least one 
adhesive tape, said edge of said at least one semiconductor chip, and said 
semiconductor substrate first surface. 

Applicant noted that filleting of the adhesive layers is caused by flow of the 
material in the adhesive layers during attachment of the semiconductor die to the 
semiconductor substrate by processing known, in the art, such as heating processes, 
which cause the adhesive layers to momentarily flow out from the space between the 
carrier film and the semiconductor substrate and thereafter solidify (see disclosure; lines 
18-23 on page 16). 

Yew et al. also teach that the attachment of the semiconductor die (50) to the 
semiconductor substrate. (70) is conducted under pressing and heating process (Col.4, 
lines 32-25). This pressing and heating process would cause the adhesive film to flow to 
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said edge of said at least one semiconductor chip and would form fillets located 
proximate the adhesive film, said edge of said at least one semiconductor chip, and said 
semiconductor substrate first surface because the adhesiveness of the tape would stick 
to the surface of semiconductor die. 

Even if this is not true, Boyko et al. teach that the heat and pressure cans* th» 

sticker sheet to bind ground plate to metallized dielectric layer 22 and cause the sticker 
sheet material to flow to and slightly within the base perimeter of the cavity 31 . 

This leaves a fillet 82 of the sticker sheet material along the bottom perimeter of 
the cavity. This fillet has a smooth concave surface which minimizes stress 
concentrations and the tendancy to trap fluids or contaminants during subsequent 
processing. Thus, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to form fillets located proximate said at least one adhesive 
tape, said edge of said at least one semiconductor chip, and said semiconductor 
substrate first surface in the Yew et al.'s device since it minimizes stress concentrations 
and the tendancy to trap fluids or contaminants during subsequent processing. 

Allowable Subject Matter 

6. Claims 2-3 & 10 are allowed. 

Response to Arguments 

7. Applicant's arguments filed April 16, 2004 have been fully considered but they 
are not persuasive. 



v 
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Applicant argues that cited references fail to teach that adhesive tape prevents 
damage to a portion of the active surface of the semiconductor die by filler particles in a 
material used to fill the at least one opening in the substrate being located between the 
first surface of the substrate and the active surface of the at least one semiconductor 
die. This is not convincing. The adhesive tape of Yew would have same function as 
claimed limitation because of identical structure. Furthermore, this is function limitation. 
Claims directed to apparatus must be distinguished from the prior art in the terms of 
structure rather than function. In re Danly, 263 F. 2d 844, 847,120 USPQ 528, 531 
(CCPA 1959). "[AJapparatus claims cover what a device is, not what a device does." 
(emphasis in original) Hewlett-Packard Co.v. Bausch & Lomb Inc., 909 F.2d 1464, . 
1469, 15 USPQ2d 1525, 1528 (Fed. Cir. 1990). 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Conclusion 
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8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571 -272- 
1 656. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Donghee Kang 
Primary Examiner 
Art Unit 2811 



